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TORSION BAR FOR APPLICATION IN BELT WINDERS FOR SAFETY BELTS 
Description: 

The invention relates to a torsion bar for application in belt winders for safety belts, provided 
on the end sections thereof with embodiments of drive and/or locking elements for positive 
connection to the corresponding devices. 

A number of embodiment variations of torsion bars have become known, all of which are 
made from steel and steel alloys in a cold forming processes. Due to the fact that the torsion 
bars between the drive and/or locking elements have to be produced in various diameters 
according to the requirements of the torsion behavior, and the strain during a cold forming 
process only allows certain diameter ratios between the torsion bar and the drive and/or the 
locking elements, it was generally unavoidable to perform metal cutting manufacturing, in 
addition to the cold forming process, in order to allow the production of considerably smaller 
diameters of the torsion bar in spite of consistent diameters of the drive and/or locking 
elements. 

Additionally, in torsion bars there are hard to solve problems in low temperature behavior of 
the torsion bar material made from common steel, i.e. the torsion bars break much too easily. 
The requirement of the automobile industry for low temperature function already exists, 
namely at least 5.5 rotations at -35°C. Here, additional problems arise in torsion bars made 
from steel when they were produced in a cold forming process. 



The invention is to attain the objective of providing a torsion bar for application in belt 
winders produced in one piece with their end sections being embodied with drive and/or 



locking elements, fulfilling the requirements according to the low temperature function and 
additionally being produced without any metal cutting manufacturing. 

This is attained according to the invention in that the torsion bar including the drive and/or 
locking elements embodied at its end for achieving various torques at constant sizes of drive 
and/or locking elements and various diameters of the torsion bar is produced in one piece in a 
cold forming processes from a non-ferrous metal using various impact extrusions. 

By these measures according to the invention, the problems in pressing technology can be 
solved easily because the adjustment of the diameters of drive and/or locking elements and 
torsion bars is possible using the different extrusion behaviors of various materials. 
Therefore, an adjustment has been possible to the extent that the final product can be 
produced without any metal cutting manufacturing. 

Further advantages result from essential weight savings being possible, perhaps. 
Furthermore, no protection from corrosion is required. Depending on the non-ferrous metal 
to be used, the tool life can be improved considerably in the cold forming process used for 
the production of torsion bars. 

With regard to the drive and/or locking elements, predetermined dimensions are given. The 
adjustment of the diameter of the torsion bar by means of pressing technology has been 
achieved by the use of non-ferrous metals. Here, it is not simply an exchange of material, but 
a number of inventive steps were necessary, in order to achieve the possibility in cold 
forming processes allowing the diameter ratios to be adjusted to one another and in order to 
even find a material that can be cold formed in such dimensions, which additionally provides 
the required torques in the area of the torsion bar and also in the area of the drive and/or 
locking elements. 

Further, it is provided that at the drive and/or locking elements formed at the ends have 
exterior dimension equal or larger than the torsion bar itself. By the material used according 
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to the invention a very small difference in diameters is possible, too, so that the cold forming 
production can be used optimally. 

A particularly beneficial embodiment is provided when the torsion bar, produced in a cold 
forming process, is made from aluminum. Aluminum has approximately the same extrusion 
behavior as unannealed steel. However, a strength behavior under torsion can be achieved, 
here, which is possible in steel at very small diameters only. Then the extrusion behavior of 
steel is a hindrance for using a cold forming process. Namely, metal cutting manufacturing 
must be performed thereafter. This can be avoided entirely with aluminum because the 
differences in diameters between the torsion bar and the drive and/or locking elements can be 
kept small. 

The optimum plasticity for the production of a torsion bar is provided when pure aluminum 
is used up to 99.5 % by Vol. purity. The extrusion behavior of almost pure aluminum is 
particularly suitable for the production of a torsion bar in a cold forming process. 

Due to the good deformability and the extrusion behavior of non-ferrous metals, here, in 
particular aluminum or copper, for example, it has also become possible in a simple manner 
for the torsion bar to be provided cylindrical or prismatic. 

By the optimum production possibilities using the particularly adjusted material it is even 
easier to create different constructive variants of the torsion bar and the drive and/or locking 
elements as well. Therefore, it can be provided for the drive and/or the locking elements to 
be provided as toothed wheels or to be provided with catch elements having flattenings. 

In this context it has also become possible for a transfer between the drive and/or the locking 
elements and the torsion bar to be provided in the form of a conical section or a flute. 
Therefore, by the use of a non-ferrous metal and, in particular, a light metal such as 
aluminum, ideal constructive embodiments with optimum torsion behavior as well as 
optimum transfer of force can be achieved in the drive and/or locking elements. 
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In the following description, additional features and particular advantages of the invention 
are explained in greater detail using the drawing: 

Figure 1 shows an example of a torsion bar provided with drive and/or locking elements 
embodied at the ends thereof. 

The torsion bar 1 shown serves for use in belt winders for safety belts. At its end sections, 
drive and/or locking elements 2 and/or 3 are provided, which can be coupled with respective 
devices in order to allow a single or multiple rotations of the torsion bar under particular 
stress of the safety belt and thus to act as a type of shock absorber. The torsion bar 1 
including the drive and/or locking elements 2 and/or 3 embodied at the ends thereof are 
produced in one piece from a non-ferrous metal in a cold forming process using various 
impact extrusions in order to achieve various torques with constant sizes of the drive and/or 
blocking elements and various diameters of the torsion bar. 

The drive and/or locking elements 2 and/or 3 located at the ends are provided with equal or 
larger exterior dimensions than the torsion bar 1 itself. 

According to the present invention, the term non-ferrous metals essentially defines light 
metals and copper or copper alloys. Among the non-ferrous metals, copper, for example is a 
suitable material. Among the light metals, in particular aluminum is advantageous for 
producing a torsion bar in a cold forming processes. Here, it is advantageous when 
aluminum is used with up to 99.5 % by Vol. purity. 

With respect to construction, considerable improvements have become possible by the newly 
used materials. The torsion bar 1 can be constructed, for example, cylindrical or prismatic. 
The drive and/or locking elements 2 and/or 3 can be provided as toothed wheels or as 
catching elements provided with flattenings. A transfer 4 in the form of a conical section or a 
flute can be provided between the drive and/or the locking elements 2 and/or 3 and the 
torsion bar 1 . 
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Within the scope of the invention additional embodiments are possible, of course, which 
result from the use of non-ferrous metals, and here particularly aluminum, for the production 
of torsion bars in a cold forming process. Therefore, the requirements of the automobile 
construction for low temperature behavior of the torsion bar material can be fulfilled in an 
optimum manner. 
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